Introduction
Vaccine-preventable diseases (VPDs) are the major causes of under 5 morbidity and mortality in the resourcepoor and developing countries. Immunization has been proven to be a cost-effective public health intervention to reduce the morbidity, mortality and the disabilities associated with these VPDs. [1] Immunization has also been shown to prevent about three million child deaths annually with additional 2 million deaths likely to be prevented with improvement in coverage. [1] Immunization is the process of inducing immunologic defence against infectious organisms without significant risk to the recipient. [2] Immunization can prevent infectious diseases in an individual, restrict the spread of diseases in the community (by herd immunity) and may ultimately eradicate the disease. [2] Nigeria, like many countries in the African region, is making efforts to reduce the disease burden from vaccine-preventable diseases (VPDs) by strengthening the general health and routine immunizations systems and services. Strategies include immunization education at antenatal clinics, post-natal clinics, on television and radio in particular. [3] Good parental knowledge and practice regarding immunization is needed to reduce the incidence of infectious diseases. [4] Immunization is considered to be second to water in order of importance in the control of infectious diseases. [5] Parental knowledge regarding vaccination is related to appropriate sources of information, the number of sources and the way that vaccine information is received by parents. Knowledge is also related to sources of information provided by maternity clinics, the media, literature, and the internet which cover vaccination benefits and the risks of vaccine-preventable diseases. [6] Many studies have also shown that parents" knowledge regarding child immunization varies according to level of exposure, level of education, interaction with the family physician and other medical staff. [7] , [8] , [9] , [ 10] There is presently a dearth of literature on the current level of awareness and knowledge of mothers in rural Ondo State, therefore, the current study is aimed at assessing the knowledge of mothers in Akure North
Inclusion and Exclusion Criteria
The study subjects included mother-child pairs in which the children were aged one to five years living in the selected houses in the two wards, who had been resident in the area for at least six months and had given informed consent to participate in the study. Excluded were mothers who had lived in the catchment area for less than six months and children below one year or greater than five years of age.
Sample Size Determination
The minimum sample size for the study was derived from a statistical formula based on the Proportion of unimmunized children in South-West of Nigeria obtained from the 2013 National Demographic Health Survey (NDHS). [13] The minimum sample size for study was 255. This was however rounded up to 280 to account for 10% non-response and incomplete data. The estimated sample size of 280 was made to apply to each of the two communities, giving a total figure of 560.
A semi-structured interviewer-administered questionnaire was used to obtain information on mothers" knowledge of vaccine preventable diseases, vaccination schedules and a historical recall of vaccines received by their children. The socio-economic status was determined using the parameters described by Ogunlesi et al. [14] 
Ethical Approval
Ethical clearance was obtained from the Obafemi Awolowo University Research and Ethics committee. Verbal informed consent was obtained from the mothers at the point of interview.
Data Management And Analysis
Data collected with the questionnaires were checked for errors, entered into the computer and analyzed using STATA statistical package. The knowledge of the mothers was scored on a five-point scale for ability to name the five vaccines (OPV, BCG, DPT/Pentavalent, Measles, Yellow fever). A score of 3 and above amounts to good knowledge while 2 and below equals poor knowledge. Ability to mention any of the 10 VPDs (Tuberculosis, Polio, Diphtheria, Pertussis, Tetanus, Measles, Meningitis, Yellow fever and Pneumonia), was assessed on a scale of 1 to 10. A score of 7 and above was categorised as good knowledge; 5 to 6 as fair and 4 or less as poor. [10] Knowledge of side effects, amelioration of the side effects and the importance of immunization were also analyzed. The relevant means and standard deviations were calculated. Confidence limit for the study was set at 95% : thus significance level was set at p < 0.05. Chi-square (x 2 ) test was done as appropriate.
III. Results
A total number of 560 mothers, 280 from each ward were recruited for the study. Table 1 shows the general demographic characteristics of the study subjects. Altogether 299 (53.4%) respondents had male children, with a male/female ratio of 1.15:1. One hundred and forty-seven (52.5%) of the children in Oke-Iju were males, giving a male: female ratio of 1.1 : 1 while the corresponding figures in Ogbese were 152 (54.3%) males giving a male: female ratio of 1.2 : 1. The majority of the study subjects were of the Yoruba extraction (85.4% and 63.2% respectively for Oke-Iju and Ogbese), others were smaller ethnic groups such as Edo, Efik, Ebira and Agatu. Significantly more women in Ogbese Ward than Oke-Iju fell into the lower socio-economic class 240 (85%) vs 59 (21%) p <0.05. Majority of the families were Christians and monogamous. Others; other ethnic groups in Nigeria and non-Nigerians .   Tables 2a and 2b show the socio-demographic characteristics of parents in Oke-Iju and Ogbese. About 1% of mothers in both communities were teenagers. Majority of the mothers were between the ages of 20 and 39 years (95.7% for Oke-Iju and 95.4% for Ogbese). The mean age of mothers was 30.03 ± 5.345 for Oke-Iju and 28.60 ± 5.611 for Ogbese. The fathers were slightly older in both communities with mean ages of 35.78 ± 6.168 and 34.21 ±6.819 for Oke-Iju and Ogbese respectively. Parents were significantly older in Oke-Iju (p< 0.05). Majority were married and many of them attained secondary educational levels while a few had tertiary educational levels and certain percentages had no formal education (0.4% and 2.5% for Oke-Iju and Ogbese respectively). The fathers on the other hand are majorly secondary school leavers and some of them too have tertiary level education. More than 90% of all the mothers in both communities had antenatal care in the hospitals. Table 3 shows that 100% of the respondents in Oke-Iju and 99.3% of the Ogbese respondents answered in the affirmative that they had immunized their children. When asked how many visits / immunization schedules they have had kept, 91.4% of the mothers in Oke-Iju and 90.7% of mothers in Ogbese kept the immunization schedule. Forty-seven percent of the respondents in Oke-Iju could mention the names of the vaccines and 32.5% could not. Equal numbers of mothers in Ogbese (41.8%) were observed to either mention the names of the vaccines or not. In terms of the diseases the vaccines prevent; the respondents in both communities were more familiar with the Polio vaccines, followed by Measles and the respondents had the least knowledge of the diseases preventable by DPT / Pentavalent vaccine prevents (Table 4a , 4b, Fig. 1 and 2 ).
Sixty-one percent of the respondents in Oke-Iju and 63.2% in Ogbese said their children sometimes experience side effects after immunization such as fever (about 70% for both communities), rashes; 25(8.9%) for Oke-Iju and 20 (7.2%) for Ogbese) and convulsion 8 (2.9%) for Oke-Iju and 2 (0.7%) for Ogbese), swelling at immunization site; 55 (19.6%) for Iju and 60 (21.5%) for Ogbese), watery stools; 33 (11.8%) for Oke-Iju and 28 ( 10%) for Ogbese), excessive cry; 109 (40%) in Oke-Iju and 81 (29%) in Ogbese). A significantly higher number of women in Ogbese however said weakness was not part of the side effects manifested by children (pvalue = 0.002).
To ameliorate these side effects, majority of the respondents (51.5% for Oke-Iju and 64.2% for Ogbese) treated their children with paracetamol. Significantly more mothers used parecetamol in Ogbese than Oke-Iju (p-value = 0.004). Other measures were cold birth before taking child back to the hospital. Concerning the question; "why do you immunize your child?" Majority of the mothers; 277 (98.9%) for Oke-Iju and 279 (99.7%) for Ogbese said immunization protects children against infections. Table 5 shows the multivariate analysis between mothers" knowledge of immunization and associated variables. Statistically in Oke-Iju, mothers of children in the upper socio-economic class were 2.6 times more likely to have good knowledge of immunization than those in low socio-economic class. (p = 0.039; CI 1.048-6.391). Also, respondents whose source of information was through antenatal clinic / health workers were 2.3 times more likely to have good knowledge of immunization than those from other sources of information (pvalue 0.003; CI 1.321-3.907) and mothers whose place of antenatal care was non-hospital were 2 times less likely to have a good knowledge of immunization than mothers with hospital based antenatal care (p-value 0.029; CI 0.054-0.854) while in Ogbese, multigravida mothers were 3.2 times more likely to have good knowledge of immunization than Primigravida mothers (p-value 0.002; CI 1.528-6.864). 
IV. Discussion
In the current study, the mothers" knowledge of immunization is high however significant differences exist between communities. This higher level of knowledge may be attributable to the high community mobilization and the quality of information provided to mothers at the health facilities. The respondents in the age group 20 to 39 years also had better knowledge compared to others, this may be attributed to the fact that they are still young and attentive rather than the older women who have "wrong" confidence in themselves and are not readily malleable or teachable due to their "experience." This is similar to findings in the Karachi study where they reported that 'Years since marriage' which also served as a proxy for the age of the mother and level of education was inversely proportional to mothers" knowledge and immunization coverage. [10] Married mothers and those of the Yoruba extraction were more likely to have better knowledge of immunization than the other tribes and the unmarried ones in both communities, this is similar to the finding at the National level [13] where majority (71%) of the female respondents are married and living together with their partners. The universality of marriage in Nigeria is said to probably reflect the social and economic security marriage is perceived to provide [13] which will in turn reflect positively on the health of the people.
In Oke-Iju, mothers of children in the upper socio-economic class were 2.6 times more likely to have good knowledge of immunization than those in the low socio-economic class. This finding is in agreement with the Karachi study [10] where most (80%) of the respondents were low income earners, had less than 10 years of schooling and were un-employed (94.3% were house-wives) and had less knowledge. The reason adduced to this at the national level has to do with the fact that education and wealth quintiles are two important determinants of an individual"s attitude and outcome on various aspect of life. [13] The educational level of an individual, level of exposure, knowledge, power to make wealth and the socio-economic status are closely interrelated. In the various zones of Nigeria, [13] North-West and North-East have the highest proportion of women with no education (69% and 64% respectively), the South-East and South-South have the lowest (5% each) and the South-West is 8.4% (Ondo state being 7.5%). Generally, 87.2% of Nigerians with secondary or higher level of education are in the highest wealth quintile in the nation. [13] In the current study, only a small number of DOI: 10.9790/0853-160308103111 www.iosrjournals.org 110 | Page parents did not have formal education hence the higher level of immunization knowledge especially among Oke-Iju mothers and those who attended antenatal clinics and got information from the hospital / health workers where majority of these health information emanate from. The implication for Ogbese is that policy makers need to focus and work more on the people to get them informed, educated and to participate in programs that are beneficial to their wellbeing and also to keep up the already achieved milestone in the health sector. This research also provides evidence for the need to launch an adequate health education strategy that targets women regularly everywhere they are, in order to reinforce their knowledge, awareness and to tell them about the usefulness of immunization in terms of being a cost-effective means of preventing deaths from the VPDs. Knowledge of immunization generally is high in the current study. Despite the fact that greater than 90 % of the women in both communities had antenatal care in the hospitals and got their information from same source, a greater proportion (74%) of mothers in both communities also had more than one child (≥ para 2), and by implication would have listened to the immunization health talk more than once. Less than 50% of the women in both communities could mention the names of the vaccines. They also could not tell how many "antigens" or vaccines there are in the pentavalent vaccine. However, they had good understanding of what the vaccines were meant for (to prevent diseases), they knew some of the side effects, they knew what to do if side effects arose and they kept their immunization schedule. However, Oke-Iju was slightly higher in knowledge than Ogbese. The question then arises about how attentive these women are in the clinics or how capable the immunization staff who pass the information to them are. The knowledge gap observed between Oke-Iju and Ogbese communities under review can be attributed to the fact that Oke-Iju has more of middle class mothers, though also rural but it has better community mobilization and participation for immunization. Ogbese on the other hand, has more mothers in the low socio-economic class. It is a rural community but the small town is a commercial centre along a major express road linking the South-West to the South-South with a lot of street trading and so more pre-occupied with business activities. The implication here is that policy makers should find a means to reach out to this community at a more convenient period for them to educate them and encourage them to participate more and get fully involved in programs that would benefit them.
The proportion of mothers who have good knowledge in the current study is comparable to figures obtained elsewhere in Jos, [15] Enugu [1], [ 7] and Oshogbo [16] and higher than figures from Ibadan [17] and Ifewara. [16] Though Jos and Oshogbo are more cosmopolitan with higher levels of exposure than the communities under review. Ibadan and Ifewara on the other hand are ancient city / village with more slums and less exposed inhabitants.
The current study revealed that the higher the level of education, the higher the knowledge of immunization. This has also been earlier reported in Nigeria by Sadoh et al [18] and Odusanya et al [19] and corroborated by several other studies from Libya, [8] Pakistan [10] and Europe. [20] However, studies from Enugu have reported that there is no association between knowledge of immunization and level of education.
[1], [ 7] These studies have related the knowledge of immunization to level of exposure, community mobilization, commitment of the medical staff and the family physician. Our study also revealed that mothers" knowledge is high and accurate. More than 98% of the mothers in both communities agreed that the vaccines all together protect the children from "diseases," the mothers however know more about Polio vaccines, followed by the measles and showed the least knowledge of DPT/ pentavalent vaccines. Some Asian and African countries on the other hand have reported poor and wrong knowledge of immunization. [21] Investigators in Gadap (Karachi) [10] reported that the assessment of the knowledge of the infants' mothers about Expanded Programme on Immunization revealed serious deficiencies. On a scale of 1 -11, the mean knowledge score was 3.8 ± 3.3, with only about 2 percent of the mothers scoring the maximum possible and almost one quarter of the mothers scored zero. [17] In the current study, though no mother scored zero, only 20.1% of the mothers in Oke-Iju and 7.9% in Ogbese knew that the pentavalent vaccine contain and prevent five diseases. The implication is that mothers in this part of the country should continually be educated, updated, mobilized and encouraged to pay attention to teachings, lectures, demonstrations when they attend clinics as well as improve upon their efforts geared towards acquiring immunization knowledge with emphasis on the fact that immunization is the most cost-effective means of reducing morbidity, mortality and disability among children.
V. Conclusions
The current study revealed that the general knowledge of immunization is high in Akure North Local Government Area of Ondo State. The study also revealed that the higher the level of education, the higher the mothers" knowledge of immunization but significant differences exist between both communities and so interventions to improve and sustain immunization health literacy should be instituted.
